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(54) RECORDING MEDIUM AND PRODUCTION THEREOF 

(57)Abstract 

PURPOSE: To obtain a recording medium excellent in durability and 
reproducing output by constituting the medium of a supporting body, 
recording layer, and protective layer essentially comprising C and 
incorporating S into the protective layer. 

CONSTITUTION: The raw web 1 1 of a magnetic recording medium A 
having a metal magnetic film on a supporting body is travelled from a 
supply roll 1 3a to a winding roll 1 3b along a cooling can roller 1 4 in a 
vacuum chamber 1 2. A CVD device 15 is operated to spray the plasma 
of hydrocarbon gas and hydrogen sulfide gas to the metal magnetic film 
of the magnetic recording medium web ravelling along the cooling can 
roller 14. Thus, a diamond tike carbon film containing S is formed on the 
surface of the meta! magnetic film. 
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[Claim(s)l 

[Claim 1 ]A base material. 
A recording layer. 

It is the recording medium provided with the above, and S is contained in said protective layer. 

[Claim 2] A recording medium of claim 1, wherein a protective layer which uses C as the main ingredients is diamond like 

[Claim 3] A recording medium of claim 1 , wherein S content in a protective layer is 0.01 -30atom%, or claim 2. 
[Claim 41A manufacturing method of a recording medium characterized by comprising the following. 
A process of providing a recording layer on a base material. 

A process of providing a protective layer which uses C as the main ingredients on said recording layer, and contains S. 

[Claim 5]A manufacturing method of a recording medium of claim 4. wherein a process of providing a protective layer 
is based on the chemical vapor deposition method using carbide and a sulfide, or carbon and a sulfur compound as a 
reactant gas raw material. 

[Claim 6]A manufacturing method of a recording medium of claim 4, wherein a process of providing a protective layer 
is based on the physical vapor deposition method using carbide and a sulfide, or carbon and a sulfur compound. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to recording media, such as 
a magnetic recording medium, and the recording medium which has a 
protective layer which it comes to comprise diamond like carbon 
containing especially S ingredient. 
[0002] 

[Background of the lnvention]ln magnetic recording media, such as 
magnetic tape, not the thing of the coating mold using binder resin as a 
magnetic film provided on a nonmagnetic substrate but the metal thin 
film type thing which does not use binder resin is proposed from the 
request of high-density-recording-izing. That is, the magnetic recording 
medium which constituted the magnetic layer by the dry type plating 
means by the physical vapor deposition (PVD) methods, such as wet 
plating means, such as electroless deposition, vacuum evaporation, 
sputtering, or ion plating, is proposed. And since the pack density of a 
magnetic body is high, this kind of magnetic recording medium fits high 
density recording. 

[0003]By the way, since the metallic magnetic film in a this kind of metal 
thin film type magnetic recording medium is lacking in the endurance by 
sliding with a magnetic head, scaling processing is performed and 
providing the protective film by an oxide film is performed. However, by 
the means of scaling, there are few durable improved effects and further 
research is done. 

[0004]From such a viewpoint, providing protective films, such as not a 
surface oxide film but carbon, especially diamond like carbon, is 
proposed. For example, by supplying the C6H6 gas as a carbon source to 
a chemical vapor deposition (CVD) device, and making future plasma gas 
deposit on the metallic magnetic film surface, The magnetic recording 
medium with which the protective film which consists of diamond like 
carbon was provided in the surface is proposed (JP,6-41758,A). 
[0005]However, the thing of this proposal was not enough, either. For 
example, exfoliation breaks out and the problem is left behind to 
endurance. 
[0006] 



[Description of the lnvention]The purpose of this invention is to provide 
the recording medium with which the protective layer which it excels in a 
protection feature, the function is moreover fully exhibited even if thin, 
and is rich in endurance was provided. The purpose of this this invention 
is a recording medium possessing a base material, a recording layer, and 
the protective layer that uses C as the main ingredients, and is attained 
by the recording medium, wherein S is contained in said protective layer. 
[0007]lt is attained by the manufacturing method of the recording 
medium possessing the process of providing a recording layer on a base 
material, and the process of providing the protective layer which uses C 
as the main ingredients on said recording layer, and contains S. The 
protective layer which uses C as the main ingredients and contains S, It is 
producible by a heat CVD method, a hot filament CVD method, an optical 
CVD method, and a chemical vapor deposition (CVD) method like plasma 
CVD method using carbide (carbon compounds are included) and the 
sulfide (a sulfur compound is included), or carbon and a sulfur compound 
as a reactant gas raw material. For example, cyclic hydrocarbon, such as 
chain hydrocarbon, such as methane and ethane, benzene, and 
cyclohexane, Nitrogen content cyclic hydrocarbon, such as pyrazine, 
pyrazolidine, pyrazoline, a pyrazole, pyridine, pyridazine, pyrimidine, 
piperidine, a piperazine, imidazole, and pyrrole, By supplying the reactant 
gas of sulfur (S) content, such as hydrogen sulfide and sulfur dioxide, to 
the coil of a plasma CVD device, and plasma-izing it further, to the 
system of reaction which used etching gas, such as hydrogen and 
oxygen, together, C is used as the main ingredients and the protective 
layer containing S can be produced. Or it is producible by the physical 
vapor deposition (PVD) methods, such as vacuum deposition made into 
the sputtering technique which targeted carbide (carbon compounds are 
included) and the sulfide (a sulfur compound is included), or carbon and 
a sulfur compound, or the evaporation source. For example, sulfur is put 
on the target which consists of glassy carbon, C is used as the main 
ingredients by the weld slag using this, and the protective layer 
containing S can be produced. Anyway, the protective layer which uses C 
as the main ingredients and contains S is producible by applying a thin- 
film-forming means by which it is known from the former. 
[0008]and S content in a protective layer — 0.01-30atom% — desirable - 
- O.05-20atom% — more — desirable — 0.1-10atom% — it is 1 - 
pentatomic % still more desirably. That is, since the fall of the meaning [ 
that there is little S content ] of less than 0.01 atom % which made this 
contain when it elapsed, i.e., the endurance improved effect of a 
protective layer, was small, it depends. On the other hand, when S 
content increases too much exceeding 30 atom %, a defect increases to 
the structure of a carbon layer and the intensity of a protective layer falls, 
and since there was a tendency which is not preferred, it depends. 



[0009]ln this invention, the protective layer which uses C as the main 
ingredients has preferred diamond membrane and diamond like carbon 
film with high hardness, although various carbon films, such as diamond 
membrane, a diamond like carbon film, an amorphous carbon film, and a 
graphite film, are mentioned. And when the thing of membrane formation 
cost or a method for film deposition is taken into consideration, a 
diamond like carbon film is the most preferred. That is, it is because a 
diamond like carbon film can form membranes easily by PVD or a CVD 
means. And according to such a means, the diamond like carbon film 
which has -C-S-C-combination selectively is obtained simply. 
[0010]As for the protective layer which uses as the main ingredients C 
which becomes this this invention, and contains S, and the diamond like 
carbon film containing especially S, it is preferred that it is 20-500A 
thickness. 40 A of lower limits of thickness are 50A more preferably still 
more preferably [ it is more preferred that it is 30A, and ]. 200 A of upper 
limit [ 150 A of / 100 A of ] of thickness is 90A most preferably still more 
preferably still more preferably [ it is more preferred that it is 300A, and 

[0011]The nonmagnetic thing of the base material of the magnetic 
recording medium used by this invention is preferred, As for this base 
material, inorganic system materials of polyester, such as PET, polyamide, 
polyimide, polysulfone, polycarbonate, polypropylene, etc., such as 
polymer materials, such as resin of an olefin system, resin of a cellulose 
type, and resin of a VCM/PVC system, glass, and ceramics, etc. are used. 
[0012]A metal thin film type magnetic film (magnetic layer) is provided by 
dry type plating means, such as vacuum evaporation and weld slag, on 
this base material. Neither an evaporation apparatus nor a sputter device 
interferes using what is known from the former. As a material of the 
magnetic particle which constitutes a metallic magnetic film, Besides 
metal, such as Fe, Co, and nickel, for example, Co-Ni alloy, Co-Pt alloy, A 
Co-nickel-Pt alloy, Fe-Co alloy, a Fe-Ni alloy, a Fe-Co-Ni alloy, a Fe-Co- 
B alloy, a Co-nickel-Fe-B alloy, Co-Cr alloy, or the thing that made these 
contain metal, such as aluminum, is used. The oxidizing gas etc. are 
offered at the time of membrane formation of a metallic magnetic film, 
and improvement in magnetic properties is achieved. 
[0013]moreover — accepting necessity — a base material — on the other 
hand, a back coat layer is provided in a side. Even if this back coat layer is 
the nonmagnetic metal system thin film constituted by a dry type plating 
means like vacuum evaporation, it may be a thing of the coating mold 
constituted by applying the paint containing carbon black and binder 
resin. On a magnetic film, the protective film (protective layer) which 
becomes this invention is formed. 

[0014]For example, as shown in drawing 2, a metallic magnetic film runs 
the rolling-up side roll 13b the original fabric 11 of the magnetic 
recording medium A formed on the base material through the cooling can 



roller 14 from the supply side roll 13a allocated in the vacuum housing 
12, And CVD system 15 is operated, and if the plasma of hydrocarbon 
gas and gaseous hydrogen sulfide is sprayed to the metallic magnetic 
film of the magnetic-recording-medium original fabric by which the 
splice is carried out to the cooling can roller 14, the diamond like carbon 
film which contains S on the surface of a metallic magnetic film will be 
formed. An H2S gas bomb and 16b 16a among drawing 2 CH4 gas bomb, 
H2 gas bomb and 17 16c A massflow controller (MFC), 18 — as for an 
isolator and 22, a 2.45-GHz microwave oscillator and 20 are [ a three 
stub tuner and 24 ] coils a power monitor and 23 a plasma reaction pipe 
and 21a static mixer and 19. 

100 15] Hereafter, a concrete example is given and this invention is 

explained. 

[0016] 

[Example] 

[Example 1] Drawing 1 is a schematic diagram of the magnetic recording 
medium which becomes this invention. A of a base material and 2 is [ a 
protective film and 4 ] back coat films a magnetic film and 3 a magnetic 
recording medium and 1 among drawing 1. 

[0017]First, by a slanting vacuum evaporation means, this magnetic 
recording medium A is 2-50 micrometers in thickness, for example, 6 
micrometers, and forms the 2000-A-thick Co-nickel (80%-20%) alloy 
magnetic film 2 on the whole surface of the nonmagnetic base material 1 
of the PET film of arithmetical-mean-deviation-of-profile Ralnm, etc. 
This magnetic film was coercive force 1600Oe within a field, saturation 
magnetization 6000Gauss within afield, and the square-shaped ratio 
0.9. 

[0018]a vacuum evaporation means — the base material 1 — on the 
other hand, 3000-A-thick Al film (back coat film) 4 is formed upwards. 
The coefficient of friction of this back coat film 4 was 0.15. On the alloy 
magnetic film of the above-mentioned magnetic-recording-medium 
original fabric 11, the 66A thickness deposition of the diamond like 
carbon film was carried out using the ECR microwave plasma CVD system 
shown in drawing 2. 

[0019]ln CH4, 20sccm and H2 is [ 25sccm and H2S of the gas introduced 
at the time of this CVD ] 0.2sccm. 

The mixed gas of CH4 and H2S was introduced in the plasma reaction 
pipe 20 from cooling can roller 14 side vent, and H2 was introduced in 
the plasma reaction pipe 20 from the oscillator side vent. 
The travel speeds of the magnetic-recording-medium original fabric 11 
the rolling-up side roll 13b was run through the cooling can roller 14 
cooled by -10 ** from the supply side roll 13a are 0.5 m/min, and the 
degree of vacuum in the vacuum housing 12 is 4x10 -3Torr. It was made 
to be set to 30W because a microwave output controls the incident wave 
300W and a reflected wave controls the three stub tuner 23. 



[0020]one atom % It was an included diamond like carbon film about the 
place and S which investigated the protective film 3 produced by 
performing it above by the XPS spectrum. Then, on the diamond like 
carbon film, ultrasonic atomization of the lubricant (FOMBLIN AM2001 of 
Montecatini) of a fluorine system was carried out in the vacuum, and the 
lubricating film 5 of 20A thickness was attached. 
[0021]And the slit was carried out to 8-mm width, and the cassette for 
8mmVTR was loaded. 

[Example 2] In Example 1, it carried out similarly and the diamond like 
carbon film which pentatomic % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[Example 3] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.1 atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[0022][Example 4] In Example 1, it carried out similarly and the diamond 
like carbon film which ten atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[Example 5] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.01 atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[0023][Example 6] In Example 1, it carried out similarly and the diamond 
like carbon film which pentatomic % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[Example 7] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.1 atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[0024][Example 8] In Example 1, it carried out similarly and the diamond 
like carbon film which ten atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[Example 9] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.01 atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[002 5] [Comparative example 1] H2S was not passed in Example 1, and 
also it carried out similarly, and the 66-A-thick diamond like carbon film 
was provided on the magnetic film. 

[Comparative example 2] H2S was not passed in Example 1, and also it 
carried out similarly, and the 100-A-thick diamond like carbon film was 
provided on the magnetic film. 

[0026][Characteristic] Playback equipment (EV-S900 modified machine of 
Sony Corp.) is loaded with the cassette for 8mmVTR obtained in each of 
above-mentioned examples, Under the atmosphere of 23 ** and 70%RH, 
since still durability was investigated under the with frequency 
SOmicroHz, 50% of a pulse ratio, 10 g of load, the travel speed of 14 
mm/sec, and a relative velocity [ with a head ] of 3.8 m/sec condition, the 
result is shown in table-1. Since the reproducing output was also 



investigated using 8mmVTR used for the still durability examination, it is 

collectively shown in table-1. 

[0027] 

Table-1 Still durability (minute) Reproducing output (dB) 
Example 1 > 120 0.1 Example 2 > 120. -0.2 example 3 > 120 0.2 
Example 4. >120 0.1 example 5 > 120 -0.1 Example 6. >120 0.5 
example 7 > 120 0.6 example 8 > 120 0.6 example 9 > 120 0.5 
comparative example 1 60 0.0 comparative example 2 > 120 Time until 
the output of -1.1 * still durability declines by 6 dB from an initial value * 
reproducing output the comparative example 1. a standard — according 
to this, it turns out that what contains S in the diamond like carbon film 
provided in the magnetic film surface is rich in endurance. Since a thin 
thing which the thickness said as 40 A especially is also rich in endurance 
and can make spacing loss less than this, it becomes what also has a so 
big reproducing output. 
[0028] 

[EffectJAccording to this invention, the recording medium excellent in 
endurance and a reproducing output is obtained. 
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TECHNICAL FIELD [Industrial Application]This invention relates to 
recording media, such as a magnetic recording medium, and the 
recording medium which has a protective layer which it comes to 
comprise diamond like carbon containing especially S ingredient. 
[0002] 

[Background of the lnvention]ln magnetic recording media, such as 
magnetic tape, not the thing of the coating mold using binder resin as a 
magnetic film provided on a nonmagnetic substrate but the metal thin 
film type thing which does not use binder resin is proposed from the 
request of high-density-recording-izing. That is, the magnetic recording 
medium which constituted the magnetic layer by the dry type plating 
means by the physical vapor deposition (PVD) methods, such as wet 
plating means, such as electroiess deposition, vacuum evaporation, 
sputtering, or ion plating, is proposed. And since the pack density of a 
magnetic body is high, this kind of magnetic recording medium fits high 
density recording. 

[0003]By the way, since the metallic magnetic film in a this kind of metal 
thin film type magnetic recording medium is tacking in the endurance by 
sliding with a magnetic head, scaling processing is performed and 
providing the protective film by an oxide film is performed. However, by 
the means of scaling, there are few durable improved effects and further 
research is done. 

[0004]From such a viewpoint, providing protective films, such as not a 

surface oxide film but carbon, especially diamond like carbon, is 

proposed. For example, by supplying the C6H6 gas as a carbon source to 

a chemical vapor deposition (CVD) device, and making future plasma gas 

deposit on the metallic magnetic film surface, The magnetic recording 

medium with which the protective film which consists of diamond like 

carbon was provided in the surface is proposed OP. 6-41758, A). 

[000 5] However, the thing of this proposal was not enough, either. For 

example, exfoliation breaks out and the problem is left behind to 

endurance. 

[0006] 

[Description of the lnvention]The purpose of this invention is to provide 
the recording medium with which the protective layer which it excels in a 



protection feature, the function is moreover fully exhibited even if thin, 
and is rich in endurance was provided. The purpose of this this invention 
is a recording medium possessing a base material, a recording layer, and 
the protective layer that uses C as the main ingredients, and is attained 
by the recording medium, wherein S is contained in said protective layer. 
[0007]lt is attained by the manufacturing method of the recording 
medium possessing the process of providing a recording layer on a base 
material, and the process of providing the protective layer which uses C 
as the main ingredients on said recording layer, and contains S. The 
protective layer which uses C as the main ingredients and contains S, It is 
producible by a heat CVD method, a hot filament CVD method, an optical 
CVD method, and a chemical vapor deposition (CVD) method like plasma 
CVD method using carbide (carbon compounds are included) and the 
sulfide (a sulfur compound is included), or carbon and a sulfur compound 
as a reactant gas raw material. For example, cyclic hydrocarbon, such as 
chain hydrocarbon, such as methane and ethane, benzene, and 
cyclohexane, Nitrogen content cyclic hydrocarbon, such as pyrazine, 
pyrazolidine, pyrazoline, a pyrazole, pyridine, pyridazine, pyrimidine, 
piperidine, a piperazine, imidazole, and pyrrole, By supplying the reactant 
gas of sulfur (S) content, such as hydrogen sulfide and sulfur dioxide, to 
the coil of a plasma CVD device, and plasma-izing it further, to the 
system of reaction which used etching gas, such as hydrogen and 
oxygen, together, C is used as the main ingredients and the protective 
layer containing S can be produced. Or it is producible by the physical 
vapor deposition (PVD) methods, such as vacuum deposition made into 
the sputtering technique which targeted carbide (carbon compounds are 
included) and the sulfide (a sulfur compound is included), or carbon and 
a sulfur compound, or the evaporation source. For example, sulfur is put 
on the target which consists of glassy carbon, C is used as the main 
ingredients by the weld slag using this, and the protective layer 
containing S can be produced. Anyway, the protective layer which uses C 
as the main ingredients and contains S is producible by applying a thin- 
film-forming means by which it is known from the former. 
[0008]and S content in a protective layer — 0.01-30atom% — desirable - 
- O.05-20atom% — more — desirable — 0.1-10atom% — it is 1 — 
pentatomic % still more desirably. That is, since the fall of the meaning [ 
that there is little S content ] of less than 0.01 atom % which made this 
contain when it elapsed, i.e., the endurance improved effect of a 
protective layer, was small, it depends. On the other hand, when S 
content increases too much exceeding 30 atom %, a defect increases to 
the structure of a carbon layer and the intensity of a protective layer falls, 
and since there was a tendency which is not preferred, it depends. 
[0009]ln this invention, the protective layer which uses C as the main 
ingredients has preferred diamond membrane and diamond like carbon 
film with high hardness, although various carbon films, such as diamond 



membrane, a diamond like carbon film, an amorphous carbon film, and a 
graphite film, are mentioned. And when the thing of membrane formation 
cost or a method for film deposition is taken into consideration, a 
diamond like carbon film is the most preferred. That is, it is because a 
diamond like carbon film can form membranes easily by PVD or a CVD 
means. And according to such a means, the diamond like carbon film 
which has -C-S-C-combination selectively is obtained simply. 
[0010]As for the protective layer which uses as the main ingredients C 
which becomes this this invention, and contains S, and the diamond like 
carbon film containing especially S, it is preferred that it is 20-500A 
thickness. 40 A of lower limits of thickness are 50A more preferably still 
more preferably [ it is more preferred that it is 30A, and ]. 200 A of upper 
limit [ 150 A of / 100 A of] of thickness is 90A most preferably still more 
preferably still more preferably [ it is more preferred that it is 300A, and 
]■ 

[0011]The nonmagnetic thing of the base material of the magnetic 
recording medium used by this invention is preferred, As for this base 
material, inorganic system materials of polyester, such as PET, polyamide, 
potyimide, polysulfone, polycarbonate, polypropylene, etc., such as 
polymer materials, such as resin of an olefin system, resin of a cellulose 
type, and resin of a VCM/PVC system, glass, and ceramics, etc. are used. 
[0012]A metal thin film type magnetic film (magnetic layer) is provided by 
dry type plating means, such as vacuum evaporation and weld slag, on 
this base material. Neither an evaporation apparatus nor a sputter device 
interferes using what is known from the former. As a material of the 
magnetic particle which constitutes a metallic magnetic film, Besides 
metal, such as Fe, Co, and nickel, for example, Co-Ni alloy, Co-Pt alloy, A 
Co-nickel-Pt alloy, Fe-Co alloy, a Fe-Ni alloy, a Fe-Co-Ni alloy, a Fe-Co- 
B alloy, a Co-nickel-Fe-B alloy, Co-Cr alloy, or the thing that made these 
contain metal, such as aluminum, is used. The oxidizing gas etc. are 
offered at the time of membrane formation of a metallic magnetic film, 
and improvement in magnetic properties is achieved. 
[0013]moreover — accepting necessity — a base materia! — on the other 
hand, a back coat layer is provided in a side. Even if this back coat layer is 
the nonmagnetic metal system thin film constituted by a dry type plating 
means like vacuum evaporation, it may be a thing of the coating mold 
constituted by applying the paint containing carbon black and binder 
resin. On a magnetic film, the protective film (protective layer) which 
becomes this invention is formed. 

[0014]For example, as shown in drawing 2, a metallic magnetic film runs 
the rolling-up side roll 13b the original fabric 11 of the magnetic 
recording medium A formed on the base material through the cooling can 
roller 14 from the supply side roll 13a allocated in the vacuum housing 
12, And CVD system 15 is operated, and if the plasma of hydrocarbon 
gas and gaseous hydrogen sulfide is sprayed to the metallic magnetic 



film of the magnetic-recording-medium original fabric by which the 
splice is carried out to the cooling can roller 14, the diamond like carbon 
film which contains S on the surface of a metallic magnetic film will be 
formed. An H2S gas bomb and 16b 16a among drawing 2 CH4 gas bomb, 
H2 gas bomb and 17 16c A massflow controller (MFC), 18 — as for an 
isolator and 22, a 2.45-GHz microwave oscillator and 20 are [ a three 
stub tuner and 24 ] coils a power monitor and 23 a plasma reaction pipe 
and 21a static mixer and 19. 

[0015]Hereafter, a concrete example is given and this invention is 
explained. 
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EXAMPLE [Example] 

[Example 1] Drawing 1 is a schematic diagram of the magnetic recording 
medium which becomes this invention. A of a base material and 2 is [ a 
protective film and 4 ] back coat films a magnetic film and 3 a magnetic 
recording medium and 1 among drawing 1. 

[0017]First, by a slanting vacuum evaporation means, this magnetic 
recording medium A is 2-50 micrometers in thickness, for example, 6 
micrometers, and forms the 2000-A-thick Co-nickel (80%-20%) alloy 
magnetic film 2 on the whole surface of the nonmagnetic base material 1 
of the PET film of arithmetical-mean-deviation-of-profile Ralnm, etc. 
This magnetic film was coercive force 1600Oe within afield, saturation 
magnetization 6000Gauss within afield, and the square-shaped ratio 
0.9. 

[0018]a vacuum evaporation means — the base material 1 — on the 
other hand, 3000-A-thick Al film (back coat film) 4 is formed upwards. 
The coefficient of friction of this back coat film 4 was 0.15. On the alloy 
magnetic film of the above-mentioned magnetic-recording-medium 
original fabric 11, the 66A thickness deposition of the diamond like 
carbon film was carried out using the ECR microwave plasma CVD system 
shown in drawing 2. 

[0019]in CH4, 20sccm and H2 is [ 25sccm and H2S of the gas introduced 
at the time of this CVD ] 0.2sccm. 

The mixed gas of CH4 and H2S was introduced in the plasma reaction 
pipe 20 from cooling can roller 14 side vent, and H2 was introduced in 
the plasma reaction pipe 20 from the oscillator side vent. 
The travel speeds of the magnetic-recording-medium original fabric 11 
the rolling-up side roll 13b was run through the cooling can roller 14 
cooled by -10 ** from the supply side roll 13a are 0.5 m/min, and the 
degree of vacuum in the vacuum housing 12 is 4x10 -3Torr. It was made 
to be set to 30W because a microwave output controls the incident wave 
300W and a reflected wave controls the three stub tuner 23. 
[0020]one atom % It was an included diamond like carbon film about the 
place and S which investigated the protective film 3 produced by 
performing it above by the XPS spectrum. Then, on the diamond like 
carbon film, ultrasonic atomization of the lubricant (FOMBLIN AM2001 of 



Montecatini) of a fluorine system was carried out in the vacuum, and the 
lubricating film 5 of 20A thickness was attached. 
[0021]And the slit was carried out to 8-mm width, and the cassette for 
8mmVTR was loaded. 

[Example 2] In Example 1, it carried out similarly and the diamond like 
carbon film which pentatomic % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[Example 3] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.1 atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[0022][Example 4] In Example 1, it carried out similarly and the diamond 
like carbon film which ten atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[Example 5] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.01 atom % Contains S at 66 A in thickness was 
provided on the magnetic film. 

[0023][Example 6] In Example 1, it carried out similarly and the diamond 
like carbon film which pentatomic % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[Example 7] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.1 atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[0024][Example 8] In Example 1, it carried out similarly and the diamond 
like carbon film which ten atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[Example 9] In Example 1, it carried out similarly and the diamond like 
carbon film which 0.01 atom % Contains S at 40 A in thickness was 
provided on the magnetic film. 

[0025][Comparative example 1] H2S was not passed in Example 1, and 
also it carried out similarly, and the 66-A-thick diamond like carbon film 
was provided on the magnetic film. 

[Comparative example 2] H2S was not passed in Example 1, and also it 
carried out similarly, and the 100-A-thick diamond like carbon film was 
provided on the magnetic film. 

[0026][Characteristic] Playback equipment (EV-S900 modified machine of 
Sony Corp.) is loaded with the cassette for 8mmVTR obtained in each of 
above-mentioned examples, Under the atmosphere of 23 ** and 70%RH, 
since still durability was investigated under the with frequency 
SOmicroHz, 50% of a pulse ratio, 10 g of load, the travel speed of 14 
mm/sec, and a relative velocity [ with a head ] of 3.8 m/sec condition, the 
result is shown in table-1. Since the reproducing output was also 
investigated using 8mmVTR used for the still durability examination, it is 
collectively shown in table-1. 
[0027] 

Table-1 Still durability (minute) Reproducing output (dB) 



Example 1 > 120 0.1 Example 2 > 120. -0.2 example 3 > 120 0.2 
Example 4. >120 0.1 example 5 > 120 -0.1 Example 6. >120 0.5 
example 7 > 120 0.6 example 8 > 120 0.6 example 9 > 120 0.5 
comparative example 1 60 0.0 comparative example 2 > 120 Time until 
the output of -1.1 * still durability declines by 6 dB from an initial value * 
reproducing output the comparative example 1. a standard — according 
to this, it turns out that what contains S in the diamond like carbon film 
provided in the magnetic film surface is rich in endurance. Since a thin 
thing which the thickness said as 40 A especially is also rich in endurance 
and can make spacing loss less than this, it becomes what also has a so 
big reproducing output. 
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[Brief Description of tr 
[Drawing H The schematic diagram of a magnetic recording medium 
[Drawing 21 The schematic diagram of a diamond like carbon film deposition system 
[Description of Notations] 
A Magnetic recording medium 

1 Base material 

2 Magnetic film 

3 Protective film 

4 Back coat film 

5 Lubricating film 
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